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TETLE OFf THE ‘I NVENTI ON El ectroni ¢ Conponent Chi p Hol ders and Met hod of
Handl i ng El ectroni ¢ Conponent Chi ps BACKGROUND OF THE | NVENTI ON 5 Field
of the Invention The present invention relates to a nethod of handling
el estronic conponent chips ‘and a combi nation of el‘ectronic conponent chip
hol dets:’'whi ch are advant ageously enpl oyed for carrying out the nethod. 10
Description of the Background Art Fig. 10 is a perspective view show ng an
exenpl ary el ectronic conponent chip 1, to which the present invé%ﬂl@;%ﬁ%?ﬁl
be applied. The el ectronic conponent chip 1 may be a capacitor chip suc
a nmultilayer ceramc 15 capacitor, a resistor chip, or an inductor chip,
for exanple. THHTEOR PHE INVBENTEON chip 1 has first and second end
surfaces 2 and 3, which are opposite to each other. A first end portion of
the el ectroni ¢ conp@lettminis Taponenthdhid dplders iagi Mathadirdfice 2 i s
provided with an eXternal el ectrode &, 'Te a second end portron 1ncluding
t he second end Handldag Elestzoniici&empanendn HES ext ernal el ectrode 5.

Thr oughout t he=speTrfitatrtom—tire—term—etectronte=~conponent chi p" incl udes
a finished el eGACKAROD OF IHEINHRENTIML which is al ready provided with

t he exter%al .el.ectrod s well as a sem finished electronic
. .

S and 5, a
conponent “chi p Fitfilch afs t?}?o:'}[‘?’&n%\/l ded with the external

The present invention relates to a method of handling

electronic component chips and a combination of electronic
;/' component chip holders which are advantageously employed
for carrying out the méthod.
10 Description of the Background Art -

Fig. 10 is a perspective view showing an exemplary
electronic component chip 1, to which the present
invention can be applied. The electronic component chip 1
may be a capacitor chip such as a multilayer ceramic

15 capacitor, a resistor chip, or an inductor chip, for
example.

The electronic component chip 1 has first and second
end surfaces.z apd 3, which are opposite to each other. A
firsf.end portion of the electronic component chip 1

20 including the first end surface 2 is provided with an
external electrode 4, while a second end portion including
the second end surface 3 is provided with another external
electrode 5. Throughout the specification, the term
"electronic component chip" in&ludes a finished electronic

25 component chip which is already provided with the external
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el ectrodes 4 and/or 5. Fig. 11 shows an el ectronic conponent chip hol'der 6, ~
5 .whi ch has generally been enployed for form ng external electrodes 4
and 5 on such el ectronic conponent chips 1. Such a holder 6 is disclosed in
U S. Patents Nos. 4,395,184 and 4,381, 321. The holder 6 is in the formrof a
plate as a whole, 10 and provided with a nunber of receiving portiogs’7,
whi ch are defined by through holes, for receiving the el ectronic conponent
chips 1, in order to efficiently carry out a step of form ng external

el ectrodes. Fig. 12 shows a section of the holder 6. This hol der 15 6
conpri ses cores 8 which are covered with an elastic nenber 9, and the .

af orenenti oned receivina portions 7 are defined b¥_throu h holes which are
forned to pa hend| §st A& WerbeRsSo2 $RBSILRKEh] RIeTHHAMICNponent
chips 1 inserted in the neceLviBg,portions 7 are_&eld p¥ 2%} el asticity

of the el ast COMROREET SNLR WRASH &5 POEYERePERVERRA viththofderadd 5 on
the electronic c nent, chi.ps 1, the followi ng operation is carried out:
First, the eF@EF&gﬁl scénﬁBﬁéﬁF'éhips 1l are inserted 25  in the receiving

portions T of (el 0%y fughd hiohosfonss BHELMY o i
orientatg on dayifrenand eHspgs Sy :%Eﬁheﬂﬁfoﬁéa f@fv‘f_bﬁﬁ!i.ﬂ&"eefﬂeg:'ﬁra&’- can be
- electrodes 4 and 5.on'sﬁchieieéfrOhic'éoﬁponeht chips 1. .
Such a holder's is disclosed in U.S. Patents Nos. Ll
4,395,184 and ¢,381,321. o ~
" The holder 6 is in the form of a plate as a whole,
10 = and provided with a number of receiving portions 7, whicﬁ :_
are defined by.thrbﬁéh holes, for receiving the electronic
component chips 1;'in"order to'efficieﬁtly carry out'a
step of forming extérnal electrodés.
Fig. 12 shows a seétion of the”hélder 6. This holder
15 6 comprises cores 8 which are covered with an elastic |
member 9, and the afo:ementioned receiving portions 7.are:: n
~ defined by through hoies which are.formed to pass through_. "LJ
the elastic member 9. Thus, the electronic component |
chips 1 inserted in the recéiving portiéns 7 are held by
20 elaSticity of the elastic member 9.
In order to form the external electrodes 4 and 5 on
the electronic':omponEnf'chips l,bthe following operation
is carried out:
First, ﬁhe electronic combonént chips 1 are inserted

25 in the receiving portions 7 of the holder 6, so that a
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efipl oyed:for ‘inserting the el ectronic conponent chips 1in 5 t he
receiving portions 7. On the other hand, electrode paste 11 is applied onto
a surface plate 10 in a prescribed thickness. Then, the holder 6 is noved
towards the surface plate 10 as shown by arrow 12, to dip the electronic
conpohaﬂt 10 chips.1 in the el ectrode paste 11. Thus, the external
el.ectrodes 4 are forned on first end portions of the electronic conponent
chips 1 including the first end surfaces 2, for exanple. Then, the external
el ectrodes 4 fornmed by the 15 el ectrode paste 11 are dried. Then, the
el ectronic conponent chips 1 are extruded by pushers toward an opposite
surface of the holder 6 through the through holesdﬁlflnlng t he rece|V|n%
portions 7, and RéRFalhty gﬁa?ée%RE%%+ﬁg° IRF t3 e Apld by th

‘i ncl udi th f . Jh b | | I

et Udhoan e 206R0deETY 24T HRSER on THST A, DHER S Str@'}? e e
‘5. Wi | h hol ted t

@el ect Iroﬁi (S:ugongoﬁgﬁgefﬁr pgﬁls}ga Jﬁ% not(:)d% &Ogmn‘gﬁglrﬁ@ i Lﬁalnz§t m)ﬁt 31[ ©
el ectronic CO”poggﬁ g@@pfoéoﬂﬁééf%fh E%Hgséfé %df%féﬁ@ﬁ%?éﬂﬁﬂdﬂi ”teﬁk_ |

isuch a hol der he T ecel vi.ng portions

reduced in |nnertgéagg%giviﬁ$lﬁg&{gbﬂ§dpct|on in5 size of the

‘el ectroni c conponent chi ps Is difficult to
; On the other hand, electrode paste 11 is applied onto

a surface plate 10 in a prescribed thickness.
Then, the holder & is moved towards the surface plate
10 as shown bj arrow 12, to dip the electronic componén;
10 . chips 1 in the electrode paste 1l1. Thus, the external
electrodes 4 are formed on first end portions of the
electronic component chips 1 includi ng the first end
surfaces 2, for example.
Then, the external electrodes 4 formed by the
15 electrode paste 1l are dried. '
Then, the elec¢tronic component chips 1 are extruded
U by pushers toward an opposite surface of the holder 6
through the through holes defining the receiving portions
7, and held in a state exposing second end portions
20 including the second end surfaces 3.
Then, a step substantially similar to that shown in
Fig. 12 is carried out to form the other external
electrodes 5.
While such a holder 6 is adapted to handle a number

25 of miniature electronic component chips, recent
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manuf acture the holder 6 itself. Further, pushers for inserting and °
transferring the el ectronic conponent chips to and fromthe receiving
portions 7 of the holder 6 nust have operating portions which are smaller
in diameter than 100 the receiving portions 7. .Thus, the operating -~
portions of the pushers are made so insufficient in strength that it iﬂﬁ?i
difficult to properly use the sane. In addition; parts of the electroniec
conponent chips inserted in the receiving portions 7 are reduced in |ength,
and hence it 15 is difficult to hold the el ectronic conponent chips by
the holder 6. While the above description is nade in relation to the step
of form ng external electrodes on the ‘electronic conponent chips, a simlar
probl em may develbopmentisied mhndavgrizatianp of eladtinaniv qempoassitng ot her
than formation of external e|lectrodes on the el ectronic conponent chips.
Japanese Ut i Fhips \eeRetings nfedent i fElauem 4 eRPACYRERt Pfesughhol der

char act or| St ACEOSTHE- ol SLAFBIFLS CARRATENY SRImRLonerif OF 4R Bolgegor
' I [ r of . Sil] I I having.
Vi Stos Ly arSTBRE B Teasel i ot e bt AR sBaatBleR iR o

the surface gf L hge elpstife  hddp S Il ps TR TehiTelon® eo

measur ement ~are rough In O cont act wi th ectroni c conponent
chips hel d i BaSifdc@uPB¥YE ndRier 6 itself. Further, pushers for

inserting and transferring the eleCtrénic component chips :; '
- to and frcm theireceiving portions 7 of ‘the holder 6 must - .
have operating portions which are sm;ller in diameter than
10 the receéiving portions 7. ~Thus, the ppérating portions of
| ‘the pushers are made so insufficient 'in strxength that it
is diffiéult to properly use the séme: In additidh, éart# o
of the electronic cbmponent chips insértéd in thé .
receiving portions 7 are reduced in-lengfh; and hence it
15 is difficﬁlt to hold the electronic*compénent chips by the f_ 
holder 6. |
While the abqve description is made in relation to = . "/
the step of forming external electrodes on the éieCtronic |
component chips, a similar problem may also be caused in a
20 = step of performing processing other than formation of
external electrodes on the electronic'cqmponent-chips.
Japanese Utiiity Model LayingQOpenr |
‘No. 62-140720 (1987) describes a holder for holding
electronic component chips with adhesion, for measuring

25 characteristics of the electronic component chips. This
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neasure prescribed electric characteristics of the el ectronic conponent
chi ps. SUWMARY OF THE | NVENTI ON 10 . Accordingly, the present
invention ains to provide a conbination of electronic conponent chip
hol ders, which cholderpebmpriises amdellastitenenbert bﬁnstld;cnsnenrubbebl ps

evenh.fythe sane e qrur od.o dI|n ectronic 15
conponent chi ps Sg%ng%ﬂlg O?lesé‘n[ga%gg ocgg.%g %a 58 f°§| g‘é Bﬁrgac e
conponent chi p htpdiodd Aamt,hrcwgm ocamponentashdps on tihe psesface of
i nvention there i:ﬁeprexageﬁca QHDéPatbeEhOfadl?eéiéét cog %‘i%by agﬁes.on

havi ng an_adhesi ve face d|n nponents thereto
and a sec®dnd conPeASHrementer Qi n&rﬁ’ﬁgﬁd:hesnv’éofaé@nﬁﬁ@iﬁ divikER or theeat er

?dhetSI ﬁn| zlo_salt geqe&%&a&?d ﬁé&g& h sdaélay mh%@ﬂheewduh&nﬁ%fte e%ht he
irst hol der; e _conbi nation y [ ng ents adhere e
first 25 O hoRGARUES LRFERGRIPER: RLTRETLS, SHANPNAE CBbTR 1 dEReby
contacting the celpeteonicrddmpdrentlatsipe. f ace of the second hoI der and
removing the fir second aspect of t he present 30
i nvention there ?W@gd%%fﬁﬁandl i ng mniature conponents
wher ei n 38i d conponendscardimgly by thei rpresenti ndnyvemtddyy aalimsi ohoand
are subsequent | yg%%akeré e@oﬁﬂgﬁaﬁﬁ 1o £O! ) Sk & E@\ﬂp%éﬂgrEﬁi?he

adhesion to the conponents b contacting the corrponents W t
second hol di ng -Bolders, wh:.ch can properly hold and transfer

electronic component chips even . if the same are
miniaturized, and a method of handling electronic

15 component chips using the aforementioned combination
of electronic component chip holders.

According to a first aspect of the present
invention there is provided a combination of' a first
component holder having an adhesive face for holding .

.20 components thereto by adhesion; and a second component
holder having an adhesive face providing for greater
adhesion to said components than that provided by the
adhesive face of the first holder; the combination
thereby enabling components adhered to the first

25 holder to be transferred therefrbm to the second
holder by contacting the components with the adhesive

W} face of the second holder and removing the first

holder. ,
According to a second aspect of the present
30 invention there is provided a method of handling
miniature components wherein said components are held
by a first holding plate by adhesion and are
subsequently transferred to a second hol_ding plate
having a greater adhesion to the compohents by
35 contacting the components with the second holding

-5 =
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pl ate and renoving the first hol ding plafe. The inventive handling rethod ’
Is applied to el ectronic conponent chips having first and second end

surfaces which are opposite to each other for 5 perform ng prescribed
processi ng aplatepavpd vemondndotthie firsdnhqlstingnslatel uding the fi rst’* end
surfaces and secopfeeNfinP@hti¥8S hARELYAEN ecpad f s, asd in
order to-solve the gforrémentloned tech %ﬁgagméﬁgﬁ = ﬁﬁl%h%§

conpri ses: -19+ectronic c%“@ﬁﬁ??ﬁg"hhpsflil"r“é%ngefé’éﬁFo@ﬁl@ seeppdend  chip

hol der havi nguBfagdBesinachacapehi Qippcssi'@e betadheaeﬁ t @uHeRsCridied
surfra15ces of -el eftronl C Cco oL _hol ‘the sane thereto and a
d

secord el ect¥Tht X RHRPMAER créﬁ 9 p’r'n‘g?ﬁﬁ?lnﬁa% SPRCCLYRMSR OF ace 15
provi di ng fofugst'aeeld qtmsians t inehudingnreenf Srstaenthatuyfadgied by the |

adhesi ve facgof oaldhaf il BekiSbne aheihAdnbheradneslygdacs pf the.

first holder rst” end*surfaces ronic coirpon 20

chips for hovwrfacese @nsttinnordespen ecsolye p%hepm%ip:Mrl bed

processi ng Oﬂeéﬁﬁlésio?ilosmé EorthQQSm%ftHdae RAnipftigu £ conponent chips
bei n%rhel d by the firs noving the. first hol der hol ding the

el edt% oni ¢ 25 PrepagéRent achrfﬂa§s§nde?-ﬁé’t§86’&ﬁd RORaNG A I Rach ot her-
for adheri nthéidendhaving ancadnésive gacenwhichlds o Wi agtraed end

surfaces Qf tg epgleggg:'g.gghc surfaces of electronic component chips
for holding the same thereto and-a second electronic
- component. chip holder having ‘an_ adhesive - face | D
15 providing for greater adhesion to said- components than
that provided by the adhes:.ve face of said. first
holder; - : _ )
adher:.ng the adhes:.ve face of the first holder to
- the first end surfaces of the electronic component
20 chips for holding the electronic component chips;
, performing prescribed processing ‘on the second
end port:.ons of the electron:l.c component chJ.ps beJ.ng :
- held by the first holder; _
_ moving the first holder . holding the electronic
25 component chip_s and the second holder towards -each
other for .adhering the adhesive face of the second
holder to the second end surfaces of the electronic N\

component chips;
_ separatlng the first and second holders from each
30 - other so that the electronlc_ component chips are held
by the second holder, and '
. performlng prescr:.bed processing on the first end
portions including said first end surfaces of the
- electronic component chips being held by the second
35  holder.
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cénponent chi‘ps; separating the first and second hol ders fromeach 30

other so that the electronic conponent chips are held by the second hol der;
and perform ng prescribed processing on the first end portions including

said first end surfacdhxpugheut| Eher sReeifdmpsion thepdensl sunfacesy the
sec?nMS . hdé'diar"?n& portIBhQUghﬁ.UttﬁéleeP@@@téhfét ?Bﬁ oright Siip ts
surfaces" and "end portions ectroni c._conponent chi are no
restricted to th&% &3&‘%&‘?%%‘@?%3%%? %ﬁﬁeci?r%ﬁ’es %\‘E%ﬁ Bnaﬁ‘gng"i WG

ends of the el ecar@ni toSated amonpongitudinal? endst o el:lldep@:lleci:ﬂ:&‘onlc
|nclud|ng t he en d,3 S n Fl b l,ude
"end surfaces Q§Eﬂgg§§ﬁgr%|gﬁ ﬁﬂ§ch9§¥2eh agékfééb%rgégigagggtl and
per pendi cul ar en@hd F_%léhfWeShé éndt 3oaisc showonént Figi.p 10} dbut Hlso
according to t@%cﬂﬁéﬁ**@nd'@%%&%dﬂk"rﬁﬂés"ehﬁeﬁﬂf%iéﬁg“c

chips w th adhesion prow Its sive face. hus, eacﬁﬁel ectronic
conmponent chi p hdOF&t W%rﬂ’ﬁlg%"é‘%i‘%??ﬁéﬁnvxﬁf‘ﬁ 9&69%% W’hdsce,

whereby its structure B#cH eatrlﬂabéyealelaswofrueﬁ céhponent cmﬁurtfdl‘arersﬁach
el ectron corrponent hi p_hol der gan hol d the el ectro l,C_CO
regar dl eg of th& g r{)%er 8 . t h&FSS e?‘EXFP APR cgg‘bg Rnt
hol der can hold Hiemﬂm:rc)m:mpom;ntenhlpbl psittly adhesion provided by
its adhesive face. Thus, each electronic component
chip holder may only be provided with such an adhesive
o face, whereby its structure is remarkably simplified.
~ 15 -Further, each electronic component chip holder
can hold the electronic component chips regardless of
the sizes thereof. Further, each electronic component
chip holder can hold the electronic component chips by
merely adhering the adhesive face to the electronic
20 component chips, whereby the operation for holding the
electronic component chips is extremely simplified.
In addition, each electronic component chip is

held by each electronic component chip holder, whose
adhesive face is adhered to either end surface

25 thereof. Thus, the other end surface of each
electronic component chip is accessible so that it is
possible to perform prescribed processing such as the
formation of an external electrode on the end portion
including the other end surface, easily.

30 Further, each electronic component chip holder
according to the present invention requires no
specific structure such as through holes for receiving
electronic component chips, but the overall adhesive
face can be used for holding the electronic component

35 chips. Thus, a single electronic component chip

-7 -



nmerely adhering the adhesive face to therelectronic 20 conponent’
chips, whereby the operation for holding the electronic conponent chips is
extrenely sinplified. In addition, each electronic conmponent chip is held
by each el edialsigr @Mpbﬁeﬁppdhﬁg el d@rlmwmeefvelﬁmqracadherﬁd to
~either end Ydrgéiferd® chipdhereghen a Pfuralfls Feek1 e@%@oﬁb@fac & of

each electronlc Co onenI chlp iSs accessible so_that it Is possible to
per f or m pr e SRANL rg% RS Rre ReLds FRE Fﬁ?ﬁaiﬁonlgflﬁnP8§FéP%% .
el ectrode ored ekatd-axaly @uenrﬁ lﬂi@@ﬁdﬁe @tfhaﬁ.stﬁl'd.}:ﬁiﬁﬂoap%f eael ly. 30

Further, eac Iectronlc h r acc ing.to the .present

i nvefttion r &ﬁ%‘% rh’ocs&? ﬁglrlE%e gﬁgﬁ %l GtEonig

recei ving mcnmpananx(nhmmwhmldehxps but the overaII adhe5|ve face can be
used for hol ding ecfbeqg HQ%H 208, Sa c @ single
el ectronic corrponfexbnttg |p t%;eﬁo dergéa%%bglaandﬁ% to var| ous si zes of

el ectroni c GSFRANSAt FhiRsS, thpcaferppeniirng oF°@héﬂﬂﬁiﬂQ: Qrmponent

chips are held, for exanple, it is possible to arbitrarily select the state:
of distribution of the 5 el ectroni c conponent chips held by the

el ectroni ¢ conponent chip holder. In the inventive nethod of handl i ng

el ectroni c conponent chips, the aforenenti oned conbinati on of 8°

R



el'ectronic cdnponent chip holders is enployed. Therefore, the inventive
handl i ng net hod al so has the function/effect of each el ectronic conponent
chip holder. In the inventive handling nethod, first and second 5

el ectroni c conponent chip holders are enployed. The first electronic
conpomMent chip hol der has a first adhesive face, while the second

el ectroni ¢ conponent chip holder has a second adhesive face. The second
adhesive face is so set as to provide adhesi on which is stronger than that
10 provided by the first adhesive face. Therefore, electronic conponent
chips are first held by the first electronic conponent chip holder, so that

respective end gnsdtfowid hesRPdnaie SHLpERSidety psoeﬁgse?ean aTRELE£61 86
manner. In this state, prescribed processing 15 - is perfornmed on end
portions of thetlsd exiventive dopedbihng chephod whlsb has thenfimettidey/éfifect
second el ectroni c conponent chip holder so that the other end portions are
subj ected to praf@adieclzctrysiagconpenehtcehbpi Bokdeponent chi ps can be
efficiently transferred fromthe 20 = first electronic conponent ch

hol der to the second|ihe rigwentingormrdling jrebhedr Birsheaandssecendt he
af orenentioned difference in adhesion. Nane|y, the second adhesive face of
the second el e @¥AFHEOTHSRARRANSNF FIHbP db?lg%r%t%% RPLoed| ¥Rk krst

corponent ot P, LS A% comsnditt bi¥p 144 Yas' SHL SSRAS™ NP

face, while the second electronic component chip holder
e has a second adhesive face. The second adhesive face is
so set as to provide adhesion which is stronger than that
10 provided by the first adhesive face. Therefore,
electronic component chips are first held by the first
electronic component chip holder, so that respective end
portions thereof are successively processed in a
prescribed manner. In this state, prescribed processing
15 is performed on end portions of the electronic component
chips, which are then held by the second electronic
; component chip holder so that the other end portions are
subjected to prescribed procéssing. The electronic
component chips can be efficiently transferred from the
20' first electronic component chip holder to the second
electrbniq component chip holder on the basis of the
aforementioned difference in adhesion. Namely, the second
adhesive face of the second electronic component chip
holder is stuck to the electronic cdmponent chips which

25 are held by the first electronic component chip holder,



and thereafter the second el ectronic conponent chip holder is separated
fromthe first electronic conponent chip holder, so that the electronic
conponent chips can be held by the second el ectroni c conponent chip hol der.
5 < Therefore, when a plurality of electronic conponent chips are handed,
for exanple, it is possible to sinultaneously transfer such el ectroni cayf
conponent chips to the second el ectronic conponent chip hol der while
mai ntai ning the state of arrangenment on the first electronic conponent 10
chip holder. The above and further features of the present invention are
set forth with particularity in the appended clains and shoul d becone
cl earer from cowsitderassifarzothehgsetond cel egtden id | eunpbesart phipnhofider
exenpl ary enbodi nents of the invention given with 15 reference to the
acconpanyi ng- drsaiepgsa tBRl EFORESER| PITEN T qRPTERAGCIIESMNRNE. chips a
per spective view showi ng an el ectroni c conponent chip holder which is .
enpl oyed in alod¥§Edi F@nthak the g;gggﬂn;ntgmgq;ﬁntzyhxpsgcan pegheddi s an
illustrative sectional view showi ng,a first step.i.ncluded in an external
el ectrode for n&hﬁefﬁﬁﬂn ?iﬁcF§°€'?r??ﬂ??ﬁﬁnﬁﬁﬁqﬁ§ 944851 der shown in
Fig. 1, Rag. i Ll ati Y&, | | £ ] cond step
el uded § 1 ¢ A0oEREaFRa YEPACY HEREFELGY M ALY WnBorlne SREEL

are handled, for example, it is possible to simultaneously

transfer such electreonic component chips to the second
electronic component chip holder while maintaining the i/
_state of.arrangeﬁent on the.fi:st electronic component |

10 chip holder.

The above and further features of the-_pre_sent invention

‘are set forth with particularity in the appended claims and
shouhiheammachﬁnsm{fnmncmnsﬂkuzthxiof'urafblhmﬁng«#ﬁailei._
description of exemplary embodiments of the invention given with

15 zefenaxe to the accompanying drawings,

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view_showing an electronic (;}
 component chip holder which is eméieyed in an embodiment
of the present inventioﬁ;
20 Fig. 2 is an illustrative sectional view showing a
first step included in an external electrode forming
method_which is carried out using the holder shown in Fig.:
1;
~Fig. 3 is an illustrative’sectienal view showing a

25 second step included in the external electrode forming

- 10 -~



met hod; Fig. 4 is an illustrative sectional view showi ng a third sfep

i ncluded in the external electrode formng nethod; 5 Fig. 51is an
illustrative sectional view showing a fourth step included in the external
el ecirode formng method; Fig. 6 is an illustrative sectional view show ng
a fift¥ step included in the external electrode formng 10 met hod; Fig.
7 is an illustrative sectional view show ng a sixth step included in the
external electrode formng nethod; Fig. 8 is a sectional view of an

ori éntation device 15 33 which is enployed in anot her enbodi nent of the

inventive method of handling electronic conponent chips, showing a step
correspondi ng te¥MRE; shown in Fig. 3; Fig. 9 |s a sectional view show ng
an el ectronic conponent whi ch j n still, another 20

hol de
embodi ment of the pre<e ln¥ﬁmﬁﬁl u?#EFtﬁxﬁl %éﬂ%%e%%?Ves@?%hPSh%mnng
an electronic ChJ 0 mhlc t he res nventlon i s applied;
Fig. 11 is a pgﬁgﬁgg é%ﬁ%él %6?5 3@Fr°d%I£%FTﬁﬁ

conponent chip 6; and Flg 12 is an |IIustrat|ve sectional view
for HOd

5 Fig. 5 is an illustrative sectional view showing a
fourth step included in the external electrode forming
method;

- Fig. 6 is an illustrative sectional view showing a
fifth step included in the external electrode forming
10 method; |

Fig. 7 is an illustrative sectional view showing a
sixth step in;luded'in'the external electrode forming
ﬁethod;

Fig. 8 is a secticnal view of an orientation device

15 33 which is employed in another embodiment of the
inventive method of handling electronic component chips,
- showing a step corxresponding to that shown in Fig. 3;

Fig. 9 is a sectional view showing an electronic

component chip holder which istemployed in still another
20 embodiment of the present inventioﬂ;

-Fig. 10 is a perspective view showing an electronic
component chip 1 to which the present invention is
applied; |

Fig. 11 is a perspective view showing a conventional

25 electronic component chip holder 6; and

- 11 -



illustrating a conventional external electrode form ng nethod for’

el ectroni c conponent chips. DETAI LED DESCRI PTI ON OF THE EMBODI MENTS 5
Fig. 1 is a perspective view showi ng an el ectronic conponent chip hol der 21
which is enployed in an enbodi ment of the present invention. The hol der~21
conprises a plate-type body 22 which is nade of a material such as a nesal
or resin, for exanple. An adhesive film10 23 is forned on the body 22,

t her eby defining an adhesive face 24 on the surface of the adhesive film
23. According to this enbodi nent, the adhesive film23 is formed on an

clastic body such a3 1 AP 1 ] PhoR¥AURYE. selkibiinl vasks ddie adhesive face

24 may be provi 15 stickiness of the elastic-body, such as rubber,

itself. é&ﬁ&%%@ﬁﬂi@haté&hééﬁ@ibﬁabOthéﬁﬁblaéléuéheaéﬂab ated with
anot her adhesive to provide the adhesive face 24. The adhesive Tilm 23 nmay

be 'ndepﬁédﬁ&&'fc&oﬁﬂetuﬁbﬁibEwmm#eﬁentaeh;pso be then pasted on the body
22. Alternatlveuz{ t he -adhesive film 2 %Hbe formed on the body 22. \Wen

t he adhePBRALLED,DESGRIRTION ORyTHR Eﬂﬁgp ENESdy as descri bed above,. the

adhesive film 23 is deformed 25 against its own elasticity when electronic
conpoident chi Pdg. 12is aapexspectivaguiewt shhwinghani edeictgonds t o be hel d
by the sane, so that the adhesive face .24 can be rellably br ought
component chip holder 21 which is emnloyed in an
embodlment of the present invention. The holder 21 . _
comprlses a plate~type body 22 which is made of a mater1a1 ' ';;
such as a metal or res;n, for example._ An adhes;ve f;lm
10 23 is formed on the body 22, thereby deflnlng an adhesive
face 24 on the surface of the adhesive film 23.
Ascording td-ﬁhis embodiment, the adhesive film 23 is
forhed on an elastiq_body such as.ruhbe:,'for example. In
this case, the_edhesive face 24 may be provided by
15 stiekidess of the-elestinquy, such as rubber, itself.
Alternativeiy, the'elaStic body such as rubber may be.
coated with'anotheriadhesive to provide the adhesive face o
24.
The adhes;ve f;lm,23 may be Lndependently formed in
20 another place, to be then pasted on the- body 22.
Alternatively,-the_adhesive film 23 may be fo;med‘on_the
body 22.
When the adhesive film 23 is fommed by an elastic.

' body as described above, the adhesive fiim 23 is deformed

25 against its own elasticity when electronic component chips .
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into contact 'wWith the el ectronic conponent chips while advantageously
absorbi ng di mensi onal errors between the 5 . electronic conponent chips,
as described later. Thus, the adhesive Tace 24 is inproved in reliability
for -adhesively hol ding the el ectronic conponent chips. Wen such an..
advan?ﬁbe I s.not desired, however, the adhesive face 24 nmay be fornmed by
coating the surface of a rigid body wiwth 10 an adhesi ve, or pasting a
pressure sensitive adhesive double coated tape onto such a surface, for
exanple. Wth reference to Figs. 2 to 7, a nethod of form ng external

el ectrodes 4 and 5, for exanple, on electronic conponent chips 1 such as

that shown in Qe pkedsedalinst tIRSHdMAve |faddim r&d fw,hémng[ve&@re
uc

two types of el ectronic conponent chip hol ders each having the str ure

shown in Fig. bamsgnsloy thatf ithe adhecdivenifaceopbren higelidblef bHsugH®wn

in Fig. 2, for exanple, and a second el ectronic conmponent chip hol der 21b

shown in 20 iRty coOnthat edziplthe @leqoremdcedcompEnent rcitipsndeisidieond

hol ders 2l1a and 21b conprise bodies 22a and 22b and adhesive filns 23a and

23b of el asti c advaingageouslys absiorbingedisensignal sxfdorst hethwesn/ eHace

24a is defined on the adhesive film23a of the first holder 21, while a 25

second adResi v@legtxopils compenendd chdpshe agdiesioribed hatery - Thus3iths

t he second hol der 21b. The second adhesive face 24b_ i.s S0 set as_to praqvide

adhesi on whi ch2@8esivengare: Rén ifh APPTCIeAdda EfiH%QQiHQﬁ:i&&hé&hﬁ§#¥%ﬂ¥

24a. helding the electronic component chips. When such an..

St ‘ advantage is not desired, however, the adhesive face 24
may be formed by coating the surface of a rigid body with

10 an adhesive, or pasting a pressure sensitive adhesive

double coated tape onto such a surface, for example.

With reference to Figs. 2 to 7, a method of forming
external electrodes 4 and 5, for example, on electronic
component chips 1 such as that shown in Fig. 10 is now

15 deséribed, In this method, prepared are two types of
electronic component chip holders each having the

LJ{ structure shown in Fig. 1. Namely, a first electronic

component chip holder 2la shown in Fig. 2, for example,
and a second electronic component chip holder 21b shown in

20 Fig. 6, for example, are prepared. The first and second
holders 2l1a and 21b comprise bodies 22a and 22b and
adhesive films 23a and 23b of elastic bodies such as
rubber respectively. A first adhesive face 24a is defined

on the adhesive film 23a of thé first holder 21, while a

25 second adhesive face 24b is defined on the adhesive film

- 13 -



“As shown in Fig. 2, an orientation device 25 is 5 over |l apped on theé
first holder 2la, so that a plurality of electronic conponent chips 1 are
pl aced on the orientation device 25 and vibrated to be directed in a
prescribed direction in orienting portions 26 which are provided in the~
orientation device 25. Inlets of the orienting 10 portions 26 are %%
preferably tapered. Then, a flat pressing plate 27 is enployed as shown in
Fig. 3, to press the respective electronic conponent chips 1 against the
first holder 2l1a as shown by arrow 28. Thus, the first adhesive face 24a of
the first holder 21a 15 Is stuck to first end surfaces 2 of the '
respective ﬁ§ﬁ06£0€hé $00PRACHG 1881 P318, ThREcseE6ndt Hehekeper saLE N
component chips 1 are held by the fiTtst holder 2la. Wien the adhesive face
24a is defipge po sbesstridaceo oprévibdadcidisestoh i witiRaiwhsthongetor ned by
an elastic 20 body such as rubber as shown in this enbodinment, it is
possi bl e t oty athat eprsvided sy bthenfitrsti adhesivenfaoeal4a@rrors, which

may be caused between the plurality of electronic conponent chips 1, when.
the step shown i&sFshpows iz Eigri2d sutoripmtation s§ReiFec2el £8tronic
conponent 25 chip 1 is danmaged, and no specific el ectropic conponent. -
14 - 5 chi?Wé:l@@B%%a@%I%%ﬁff%ﬁﬁ?rkpbﬂﬁﬁs?g%?f%%etQ%E”aTﬂ%ﬁFa%+g§t? de

paste 30 is applied to a surface plate 29 in rescriped thjckpness, as
shown in Figleqtreni¢ h@‘b??fé?nﬁa?@’,'l’?h]e %‘Fd@fa‘% e ls) r?ﬁ:éeﬁ??éﬁ?g t he
device 25 and vibrated'to be directed in a prescribed .

-

direétion inlorienting portions 26 which are prqvided in
the orieﬁtation-deviée 25. Inléts_of:the orienting
10 portions 26 are-preferaﬁly tapered.
| Then, a flat preésing plate 27 is employed as shown.
in Fig. 3, to press the respective electronic component
éhi?s.l against the first holder 2la as shown by arrow 28.
Thus, the first adhesive face 24a of the first holder 2la
15 is stuck to first end sﬁrfaces 2.of the respective
electronic compohent chips 1. Theréfore, the eléctronic
| component chips 1 are held by the first holder 2la. - Q:}_
When the adhesive face 24a is defined on the surface | :
of the adhesive film 23a which:is formed by an elastic
20 body such as'rubbér as shown in this embodiment, it is
possible.to advahtageously absorb lohgitudinal dimensionai
errors, which may be caﬁsed betwegn the piurality of
electronic component chips 1, when the sﬁep shown“in Fig.
3 is carfiéd out. Thus, no spécific electroﬁic component

25 chip 1 is damaged, and no specific electronic component

- 14 -
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5° el ectrori ¢ conponent chips 1 which are held by the sane. In this
state, the holder 2la is noved towards the surface plate 29 as shown by
arrow 31, whereby second end portions of the electronic conponent chips 1
i ncl udi ng second end surfaces 3 are dipped in the el ectrode paste 30. 10
Then, ™he el ectroni ¢ conponent chips 1 are raised up fromthe el ectrode
paste 30. Thus, external electrodes 5 are formed on the second end portions
of the respective el ectroni.c.conponent chips 1, as..shown in Fig. 5. The
external electrodes 5 thus forned by the el ectrode paste 15 30 are then
dried. Then, the first holder 2l1a holding the el ectronic conponent chips 1
I's noved towards the second hol der 21b as shown by arrow 32 in Fig. 6, so
that the second aliigsilvdsf sepaZdheds fsbmckheoadhesseeof@icenzdasur f aces 3 of
20 t he el ectronic conponent chips 1. |In this step, the electronic
conponent chips 1 areThesssedesgapdet paRtesd@ohd appibed 209 3 HunfHce he
first holder 2la, simlarly to the step shown in Fig. 3. As described
above, the adhesPdatpr8¥i d8dappreserpbed tRLCRRSS (RS SPTRIR FdiF -0 he
second hol der 21

i1t adhesi ve  38cth8a0BReEnBars CERROROLISSIZIE SEHTLLY Lah Kt ond
Fo. 6. the  SBSEFORLE EORBORGAE CRERE 1 Shecharts it oY &ed%Br aer
21b, as shown inIgighiZ'state, the holder 2la is moved towards the surface
o plate329 as shown by arrow 31, whereby second end portions
~ of the electronic component chips 1 including second end
surfaces 3 are dipped in the electrode paste 30.
10 ' Then, the electronic component chips 1 are raised up
from the electrbde paste 30. Thus, external electrodes 5
are formed on the second end portions of the respective
electronic component chips 1, as shown in Fig. 5. The |
ekternal electrodes 5 thus formed by the electrode paste
15 30 are then dried. | .
Then, the first holder 2la holding the electronic
¥ component chips 1 is moved towards the second holder 21b
as shown by arrow 32 in Fig. 6, so that the second
adhesive face 24b is stuck to the second end surfaces 3 of
20 the electronic component chips 1. In this step, the
electronic component chips 1 are pressed against the -
second holder 21b through the first holder 21a, similarly
| to the step shown in Fig. 3.

As described above, the adhesion provided by the

25 secoﬁd adhesive féce 24b of the second holder 21b is

- 15 -



. Then, steps substantially simlar to.those shown in Figs. 4 and 5 are’
carried out in order to formexternal electrodes 4 on first end portions of
the electronic 10 conponent chips 1, which are held by the second hol der
21b, including the first end surfaces 2. Thus, the external electrodes =
and 5 are forned on the first and second end portions of each el ectront
conponent chip 1, as shown in Fig. 10. 15 While the electronic
conponent chips 1 are dipped in the electrode paste 30 to be provided with
the external electrodes 4 and 5 in the aforenentioned enbodi nent, such.

el ectrodes may alternatively be fornmed by another nethod such as plating,
for exanple. 20 Wi le the el ectronic conponent chips 1 are handl ed
to be provi dégleicted: ke bRt EFFandercthapdelrall previded Rihdhe Figdint i oned

enbodi ment, the el ectronic_co nent chi ol ders and the nethod of |
handl i ng ‘el eé@?‘&ﬁi’-ﬁ’%éﬁﬁ@h@ﬁ?ngﬁi B’%eag’c’éé)ﬁhiﬁ%ﬂ?%rt' pré’g\ﬁﬁ’[ ‘the, Fdfiston are
al so 25 appli,cabl e to igcess%ﬂ% otge t han such for H%Pn of the - 16 -
ext er nal eIeéPFo§§§°&dah§- SIR| tHhOLPC tHeP FER STTRAGA S SFPfAeh i s

| pdependent gl bhcagibenlall gRedo¥hS% 3 (S g ovesieas shown In Fo. 3 in
Cort) Qe PGk EntS LALSIRAE ALY U DOIET) S e
in Figs. 2 aBgp3. as shown in Fig. 7.
Then, steps substantially similar to those shown in o
- Figs. 4 and 5 are carried out in order to form external ~
electrodes 4 on first end portions of'the electronic
10 component chips 1, which are held by the second holder
21b, including the first end Su;fgces 2.
Thus, the external electrodes ¢ and 5 are formed on
the first and second end portions of éach electronic
component chip 1, as shown in Fig. 10.
15 While the electronic'component chips 1 are dippéd in
the electrode paste 30 to be provided with the external
electrodes 4 and S5 in the aforementioned embodiment, sucﬁ \;;
electrodes may alternatively be formed by another method
such as.plating,,for éxample. |
20 - While the electronic componeﬁt chips 1 are handled to
be provided with the external elect:odes 4 and 5 in the
aforementioned embodiment, the electronic gomponent'chip
holders and the method of handling électronig component

chips according to the present’invention_aré also

25 applicable to processing other than such formation of the
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Such an orientation device 33 has orienting portions 34 which are provided
with bottons. Referring to Fig. 8, 10 el ements corresponding to those
shown in Fig. 3 are indicated by similar reference nunerals, to onmit
redundant description. Referring to Fig. 8, a plurality of electronic
conpoﬁeht chips 1 are placed on the orientation device 33 15 and
vibrated to be inserted in a prescribed direction into the orienting
portions 34. Electronic conponent chips 1 which are.left on the top surface
of the orientation device 33 are renoved. Then, a holder 2la is arranged to
be opposite to the orientation device 33. In this state, 20 t he hol der

21a is noved towards the orientajion devicge 33, whereby the-adhesive film
23a is stuck to THeETR téiﬁﬁ%n¥%ﬁﬁdhéﬂFighips 1. According to the

enbodi nent shown in Fj si.nce the ste f.n ting,the electronic
conmponent chips 1 int%lgft%ogi%hr itg"rﬁ i sﬁ&l"tgliogﬁ'?%szq W%,%haé'ssﬁﬁaﬁpﬁﬁdﬂﬁ. 2,
and the step of ' By T 1o Ll 8&t LQNI nent _chips.1 ai nst
the hol der 21a, Cia% S OV\%JT n |tg]'.%113d§grlfc éagorlftgi ﬁgtgggﬁacgrgr F§8"’§ui? )fa 2

product i on f ac |3 P HeAh R chicfiRlilohiedd enBBA 1 3% e AAUBLLULEN£AR BEice

I ncreased. 5 Fig. 9 shows another exenplary electronic conponent Chip
hol der 35. 5The Ixdawiangla donFigheationi vheeAP@BERhteRRLEa! EER 355\%&1?5& ggs
I'Tm

in the configuration of an adhesive face 38 defined by an adhesive

which is formed ppessing plate 27 may alternatively be employed as shown
in Fig. 8, to carry out the steps shown in Figs. 2 and 3.
Such an orientation device 33 has orienting portions 34
which are provided with bottoms. Referring to Fig. 8,

10 . elements corresponding to those shown ih fig.'3 are
indicated by similar reference numerals, to omit redundant
description.

Referring to Fig. 8, a plurality of electronic
component chips 1 are placed on the orientation device 33

15 and vibrated to be inserted in a ﬁrescribed direction into

the orienting portions 34. Electronic component chips 1
U which are left on the top surface of the orientation

device 33 are removed. Then,-a holder Zia is arranged to

be opposite to the orientation device 33. 1In this state,

20 the holder 2la is moved towards the orientation

‘device 33, whereby the adhesive £film 23a is stuck to the
electronic component chips 1. According to the embodiment
shown in F;g. 8, since the step of inserting the
electronic component chips 1 into the orienting portions

25 26, as shown in Fig. 2, and the step of pressing the
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its body 36. The adhesive face 38 is provided with a 10 plurality of
cavities 39. Dinensions of these cavities 39, which are adapted to enabl e
correct location and further reliable fixation of electronic conponent
chips, are preferably in conformty to those of the el éctroni c conmponert
chips. 15 Al t hough the present invention has been- described and -
illustrated in detail, it is clearly understood that the sane is by way of
illustration and exanple only and is not to be taken by way of |imtation,
the scope of the present invention being limted only by the terns of the

appended 20 &ddipic co&%ﬁh&ﬁt @hﬁgﬁsl a%ﬁlnst the holder bearl ak: A

conbi nation of: first conpofient hol der

“having an @fiasime Fage §ocahobdi &@n&:@.amamy? dah.e,ffé@ dytadhgsi on; and 5

a second conponent hol der having an adhesive face providing for greater
adhesi on tgrahictiompfaeil Stidéancthabepsivipleikiud t hendidtiesi ve face of the
first holder; the conbination thereby enabling conponents 10 adher ed
to the fpmoductioriey cam béeincraaskdr.red therefromto the second hol der
by contacting the conponents with the adhesive face. of the second hol der
and rebovi ng tmag4r%t5thsk§n°Eher Axemm&anﬁ|ai$qﬂrqnxmwchmpenenth claim

1, wherein
chip holder 35. ‘The feature of this electron;c component

ohipfholder 35 res;des in the confzguratron_of-an adhesive
~ face 38 defined”hy“an adhesive film 37'which is formed on NG
its body 36. The adhes;ve face 38 is provxded with a
10 plurality of cavltles 39. Dlmen51ons of these cavxtles
39, which are adapted to enable correct locatron and
further reliable fixation of electronic oomponent chips,
are preferably in conformlty to those of the ‘electronic
component chlps.- _ i
15 Although the present invention has been descrlbed and"-
illustrated in deta;l, lt is clearly'understood that the
same is by way of Lllustrat;on and example only and is not'. =
to be taken by'way of limitation, the scope of the present et

invention belng lrmlted only by the terms of the appended

20 claims.
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15 said first and second hol ders are substantially planar and adhesive
films are provided on said holders, said adhesive face

S S 2 S e I
oSty o o ebaBlpheagcgpdence i th any pre RO
oy Lies for ocaling seudt lalscihe £aTRgRoplyciP, Sanefy ool o
hold 1) o o bY e 98 B0 A9 G oUREEHRBELKpl OMRRERILAL e oo M

contacting the conpongnigecddd oHENhNAS R Sn?Q8nEETRY ?gc he
first holding plate. 6. A met hod of handling el ectronic conponent "chips
10 havi ng f ipreiviatithes Corn dreptes a@hedd ol tbreatd éainﬁoﬂahlagdthﬁn .
conprising: preparing a first electronic conponent chip holder having
an adhesi ve facethatbepzdidided t bypreher i dditesivé ackice’ ofl ¢nel ceiiapi C
conmponent chi ps 15 for holding the same thereto, and a second

el ectroni ¢ conpoheddedtsi p hol der having an adhesive face for

S

the combination thereby enabling components

10 adhered to the first holder to be transferred
therefrom to the second holder by contacting the
components with the adhesive face of the second holder

and removing the first holder.: -

2. A combination in accordance ﬁith claim 1, wherein
15 = said first and second holders are suﬁstantially‘planar
and adhesive films are provided on said holders, said
adhesive faces being defined by the surfaces of said

adhesive films.

-/ 3. A combination in accordance with claim 2, wherein
20 said adhesive films are made of materials having

elasticity.

4. A combination in accordance with any preceding

claim, wherein said adhesive faces are provided with

- 19-



.providing for greater adhesion to said conponent s thﬂll by the )
adhesi ve face of said first holder; 20 adh | mllewmilﬁ"l

face of said first holder to said flrst end surfaces of $aid éﬂeétronlc
conponent . chi g&Vibiefof oF nkoeal ing| atd @ﬂ%cmmmmmnqnt gidiisor mi ng—

prescri bed processing on second end - 20 - L M S * poridns
I ncl udi ng said second end surfaces of said electronlc conponent chi ps being

5 ™ ompornt chiRcanh SRAARER Hl SR Renant aﬁ%"ee' arene
dh dg f..h -
Gurtaces of SHHorRpeRRFE sRe A By QC’*?%%%F BeRAshes B8RS &Y ana
second hol der éQﬂbﬁoand argaﬁﬁfagég_ﬁh nefled el Hd %msce&g}{@onent

chips are held by said secon per ormng prescribed processing
on firgt end POI4IAGS %mﬁkéd'ﬂaviﬁbd b rgkeﬁ%érsuhﬁiﬁ%%idi‘{7 T d@lgctronic

conponent chi ps being held by said secon A nethod in
accor dance W ¢bmsdbaents. wer@mt@etiﬂgmmpr&ﬁfﬁdM@r@ﬁaﬁl RhePN sai d
first end

second holding plate and removing the first holding

plate.
6. A method of handling electronic component chips ;‘)
i0 having first and second opposite end surfaces, said

method comprising: -

. preparing. a first ‘electronic component chip
holder haviné an -adheSive face to be adhered to
prescribed surfaces of"said_electronic component chips

15 for holding the same thereto, and a second electronic
component chip holder having an adhesive face for
providing for greater adhesion to said components than
that provided by the adhesive face of said first
holder;

20 adherihg said adhesive face of said first holder
to said first end surfaces of said electronic
component chips for holding said eléctronic component
chips;

performing prescribed processing on second end

- 20 -



" sportions and perforning prescribed processing on said selmumlﬂ“!‘ iill HMF .
conprise dipping said first and 20 second end porti cl My

paste. 8. A nethod or,_ comhination., substantiall s descri bed herein
with reference R HH8™&cd My ﬁﬁg‘.‘m-% spd durfaces ot S
& electronic component chips being held by said first

holder;
| moving said first holder holding said electronic
S component chips and said second holder towards each
other and adhering said adhesive face of the second
holder to said second end surfaces of said electronic
component chips;
separating said first and second holders from
10 each other so that said electronic component chips are
held by said second holder; and
| performing prescribed processing on first end
portions including 'said first énd surfaces of said
electronic component chips being held by said second

15 " holder.

7. A method in accordance with claim 6, wherein
perfoming prescribed processing on said first end
portions and performing prescribed processing on said
second end portions comprise dippinq said first and

' 20 second end portions in electrode paste.

8. A method or combination substantially as
described herein with reference to the accompanying

drawings.
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